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THE CONTROL OF EXPERIMENTAL PNEUMONIA 
WITH PENICILLIN 


I. CoMPARISON OF INHALATION AND INJECTION THERAPY* 


CATHERINE E. WILSON, 1ST LT. CAROLYN W. HAMMOND, CWS, 
2ND LT. ANNE F. BYRNE, Sw.C. 


Chemical Warfare Service, Edgewood Arsenal, Md. 
AND 
ELEANOR A. BLISS 
The Johns Hopkins University, Baltimore, Md. 


During the first World War a number of gas casualties who survived 
the initial effects of the toxic agent succumbed later to pulmonary com- 
plications. Since that time ability to combat bacterial infections has 
been greatly increased by the introduction of chemotherapy. The 
beneficial effects of the sulfonamides and penicillin in clinical lobar 
pneumonia are well established, but while the use of sulfonamides in 
the therapy of pneumonia in laboratory animals has been studied (1, 2, 
3) no such information is available concerning penicillin. It was 
therefore thought advisable to investigate the effect of penicillin upon 
experimentally produced pneumonia. 

If penicillin were to be used to prevent the development of pneumo- 
nia following exposure of large numbers of men to irritant gases, it was 
believed that some method of self-administration would have to be 
devised. Bryson, Sansome and Laskin (4) reported that mice exposed 
to a penicillin aerosol showed appreciable concentrations of the drug in 
their lungs. This method seemed promising. As a matter of fact, 
sulfonamides have been used in a similar manner by several investiga- 
tors (5, 6, 7) with good results. In 1944 Segal (8) cited thirty refer- 
ences on the subject of inhalation therapy. 

Accordingly the present series of experiments was designed to test the 
therapeutic properties of penicillin when administered as an aerosol and 
by subcutaneous and intramuscular injections. 


*From the Bacteriology Section, Medical Research Laboratory, Edgewood 
Arsenal, Maryland. 
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METHODS 


Production of Pneumonia 


The intrabronchial intubation method, first described by Terrell and 
Robertson (9), perfected by Nungester and Jourdonais (10) and used 
since by other investigators (11, 12) was adopted as the means of pro- 
ducing experimental pneumonia in this study. The technique is briefly 
as follows: Rats were anesthetized with ether and a blunted 15 gauge 
needle was directed into the left bronchus. A No. 4 ureteral catheter 
was passed through the needle and through it a mucin suspension of 
pneumococci was injected. A strain of type I pneumococci, acquired 
from Dr. Anna Baetjer of the Johns Hopkins University, was used. It 
had been through three rat passages. The animals received 0.15 cc. of 
a 1: 100,000 dilution, the final dilution being in mucin. This made an 
inoculum of about 200 microorganisms. 

The only real difficulty encountered was in the preparation of the 
mucin. Most investigators have used a raw suspension but as this is 
apt to be quite heavily contaminated with bacteria it was believed that 
clearer results would be obtained if the material could be sterilized. It 
had been reported by others that autoclaving the suspensions or sub- 
mitting the powder to dry heat lowered the viscosity and this was 
confirmed. A fairly satisfactory preparation was obtain ed by carrying 
out the alcohol sterilization procedure described by Nungester, Jourdo- 
nais and Wolf (13). Unfortunately the viscosity of these suspensions 
also varied. The routine adopted, therefore, was to prepare the 
mucin! in two concentrations, 6 per cent and 10 per cent, and to mix the 
two in such proportions as to give a suitably thick suspension. 

Of 109 animals infected with the standard dose of pneumococci sus- 
pended in the mucin vehicle, only 4 survived. The largest number of 
deaths occurred on the third day; the median survival time was 2.9 
days. The pathological changes which occur in the course of this in- 
fection in rats have been described by Wood (11). Suffice it to say 
that, in the present series, the commonest finding at autopsy was con- 
solidation of the left lung and the cardiac lobe. In animals dying after 
the second day there were also fibrinous pleurisy and pericarditis. All 
animals which were tested had a positive blood culture at autopsy. 


1 Granular mucin from the Wilson Laboratories, Chicago. 
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Administration of Penicillin 

The infected animals were divided into four groups. The first group 
served as untreated controls and the others were given penicillin, at 
various times after infection, by subcutaneous or intramuscular injec- 
tion, or by inhalation of an aerosolized solution. 

The sodium salt of penicillin was dissolved in the proper amount of 
M/50 phosphate buffer, pH 7.3, to give the desired concentration. It 
was found that when 100,000 units of penicillin were taken up in 1 cc. of 
phosphate buffer the volume of the resulting solution exceeded 1 cc. by 
amounts ranging from 0.1 to 0.3 cc. This discrepancy has not been 
considered in figuring concentrations. 

The subcutaneous injections were made under the skin of the back 
and the intramuscular injections in the muscles of the hind leg. 

For aerosolization the animals were exposed to nebulized solutions 
transmitted through an eight-chambered glass manifold. This appara- 
tus which was designed by Captain John O. Hutchens of the Chemical 
Warfare Service is shown in Photograph I. The open ends of the eight 
chambers were inserted in tight-fitting holes in a support board. They 
were covered with thin rubber sheeting which was firmly fastened to the 
board with Scotch Tape. Holes, } inch in diameter, were made in the 
rubber sheeting at the center of each chamber and the heads of the rats 
were thrust through these holes. Thus the bodies of the animals did 
not come in contact with the aerosol. The rats were confined in small 
wire cages with their heads protruding through adjustable metal 
“stocks.”’ The cages were hung on the wooden support. 

A DeVilbiss 40 nebulizer operated by compressed air was used to pro- 
duce the mist, the air flow being kept constant by means of a mercury 
flow-meter. Samples of the aerosol were taken either from the exhaust 
or from one of the chambers. This was done by withdrawing a meas- 
ured volume through a sintered glass-asbestos filter. The aerosol 
which was deposited on the filter was dissolved in distilled water and 
was analyzed chemically for phosphate and by bio-assay for penicillin. 

Since one of the purposes of the study was to compare the efficacies of 
the three routes of administration of penicillin it was important to know 
what dose the animals received when it was given as an aerosol. This 
could be calculated only roughly because of the variability of certain of 
the factors which are involved. The dose of an inhalant is the product 
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of the concentration of the agent in the aerosol, the time of exposure, 
the amount of air breathed and the fraction which is retained in the 
respiratory tract. Of these elements only the first two, the time and 
the concentration, are determinable with any degree of certainty. The 
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PHOTOGRAPH I 


APPARATUS USED IN AEROSOLIZING RATS 
1. Wet Test Meter 
2. Flow Meter 
3. Chamber—uncovered 
4. Chamber—covered with thin rubber sheeting 
5. Cage—empty 
6. Cage—with rat held in with wadded paper 
7. Nebulizer—DeVilbiss 40 
8. Sampler—sintered glass filter 
9. Outlet of Manifold. 


See text for details of operation. 


amount of air breathed varies with the metabolic status of the animals. 
The minute volume of respired air for small animals in a basal condition 
can be calculated from the formula (14): 


V = 212 Ws 


where V = volume of air in cc./min. and W = weight in kg. For the 
rats in the present series, weighing on the average 175 grams, V would 
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be approximately 50 cc. As the animals were not in a resting state, 
however, their minute volume was presumably greater than 50cc. We 
have assumed it to be 100 cc. The proportion of the aerosol which is 
retained depends upon its particle size and density. In these experi- 
ments we have assumed that 50% was absorbed. Hence the dose was 
considered to be simply the product of the concentration, the duration 
of exposure and } the assumed minute volume. To give an example, a 
rat exposed for 20 minutes to an aerosol containing 500 units of penicil- 
lin per liter of air was assumed to have received 500 units of penicillin. 

The concentration of penicillin to be used in the nebulizer was readily 
calculated. An air flow of 10 liters per minute produced an aerosol 
concentration of approximately 0.01 cubic centimeter per liter; the 
samples taken at the exhaust (or one of the chambers), ranged from 
0.007 to 0.013 cubic centimeters of phosphate solution per liter. Hence 
a mist containing 500 units of penicillin per liter was obtained by nebu- 
lizing a 50,000 units per cubic centimeter solution. 

The relation between particle size and entrance into alveoli may be 
considered briefly. Mutch (15) pointed out that an aerosol possessing 
a mean particle size of 5 micra should readily pass into the alveoli. 
Bryson and his associates (4) reported that their DeVilbiss 40 nebulizer 
produced a mist the particles of which ranged from 0.24 to 1.2 micra in 
radius, with a mean of 0.54 micra. This is considerably smaller than 
the upper limit of 5 micra posed by Mutch and should take care of any 
difference in the outputs of individual nebulizers of the same general 
type. 

Methods of Assay 

The aerosol, from 10 liters of air, which had been deposited on the 
filter was dissolved by running 25 cc. of water through the filter. The 
phosphate content was determined colorimetrically, using the molyb- 
date-reaction (16) and a Klett-Summerson photoelectric colorimeter. 
A standard solution of phosphate buffer was run at the same time. 

The penicillin content was titrated by the tube method. The test 
organism was a strain of Staphylococcus aureus. A broth culture was 
diluted 1:1000 and 1 cc. was added to 1 cc. of sample dilution. A 
standard was run with each set of samples. Readings were made after 
18-22 hours of incubation at 37°C. There was fairly good correlation 
between the penicillin and the phosphate analyses, but the latter has a 
more exact endpoint and is probably the more reliable method. 


‘ 
7 
{ 


416 WILSON, HAMMOND, BYRNE AND BLISS 


RESULTS 
Determination of Dosage 

The first step was to find how much penicillin was needed to save a 
significant proportion of the rats which had been infected intrabron- 
chially with mucin suspensions of pneumococci. As was stated above, 
the mortality from this infection in untreated animals was about 96 per 
cent. To ascertain the correct amount and spacing of therapy, in- 
fected animals were treated subcutaneously with various amounts of 
penicillin given at various periods after infection. The results are 
shown in Table I. It is seen that it is possible to prevent the death of 
the animals by the subcutaneous administration of penicillin; 48 of 94 
animals survived. In the individual groups the recovery rate ranged 
from 20 to 100 per cent. However, the proportion of recoveries did not 
always parallel the dosage. A single treatment at 3 hours gave the 
poorest results regardless of size of dose. Survival was somewhat 
better when the single dose was delayed until 6 hours, but 1000 units at 
18 and 30 hours were as ineffective as the single treatment at 3 hours. 
Best results were obtained when 1000 units were injected every 6 hours 
for two or more days. Treatments with 100 units every 6 hours for 
four days or 500 units every 12 hours, starting at 18 hours, or 1000 units 
every 6 hours for one day were equally satisfactory and resulted in 80 
per cent survival. 


Comparison of the Three Methods of Therapy 


In order to evaluate the three methods of therapy, it was undesirable 
to have a 100 per cent survival rate. The frequency and amount of 
dosage were therefore reduced. The amounts. finally decided upon 
were 500 and 250 units of penicillin per rat, given at 6, 12 and 24 hours 
after infection. Three experiments were run with each regimen. Later 
the injection and inhalation methods of therapy were compared, in 
duplicate experiments, on the basis of single doses given at either 3 or 
6 hours. The results of these ten experiments are shown in Table II. 
It is seen that the inhalation of aerosolized penicillin saved an appre- 
ciable number of animals on each of the four dosage schedules. At 500 
units inhalation proved superior to the subcutaneous injections by a 
difference which is statistically significant, but inhalation and intra- 
muscular injections were equally effective. At 250 units aerosolization 
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TABLE I 


Therapy of Pneumonia in Rats. Effect of Various Doses of Penicillin Administered by the 
Subcutaneous Route 


TREATMENT | TREAT- loo 
MENTS | First Later 3 | 6|7 Later 
units 
10,000 1 18 | none 4 1 1 
1,000 2 18 | 30 5 4 5 
500 2 18 | 30 5 | 3 2 1 
250 2 18 | 30 5 3 3 
1,000 4 18 | 30, 42,54 5 3 2 i} 
500 4 18 | 30, 42, 54 5 1 1 
250 4 18 | 30, 42, 54 5 3 3 
1,000 1 6 | none 20 | 14 Giz 4 
1,000 6 | every 6hrs.| 5 1 1(23) 
for one 
day. 
1,000 8 6 | every 6hrs.| 5 0 
for two 
days 
1,000 12 6 | every Ghrs.| 5 
for 3 
days 
1,000 16 6 | every 6hrs.| 5 0 
for 4 
days 
100 16 6 | every 6hrs.| 5 1 1 
for 4 
days 
5,000 1 3 | none 5 4 4 
1,000 1 3 | none 5 4 Bi eS 
500 1 3 | none 5 4 4 
Controls | none| | 17 2 


gave significantly better results than the intramuscular injections, but 
was no more effective than the subcutaneous injections since this 
difference might easily have occurred by chance. With single doses 
at 6 or 3 hours after infection aerosolization was best, but not enough 
animals were used to permit one to say that the difference is real. (If 
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the four groups receiving injections in these two experiments are pooled 
and compared with the two receiving aerosol the difference is found to 
be significant, the probability of chance being .0278). 


TABLE III 
Concentration of Penicillin in the Urine of Rats After Administration of the Agent by 
Inhalation and by Subcutaneous and Intramuscular Injection 


DOSAGE OF PENICILLIN CONCENTRATION OF PENICILLIN 
Individual 
Route Amount experiment Mean 
units units /cc units/cc. 

Inhalation 250 first 6 hours 62.5 62.5 
250 first 6 hours 62.5 

Subcutaneous 250 first 6 hours 62.5 62.5 
250 first 6 hours 62.5 

Intramuscular. 250 first 6 hours 62.5 93.8 
250 first 6 hours 125.0 

Inhalation 500 first 6 hours 254.0 
500 first 6 hours 500.0 272 
500 first 6 hours 62.5 

Subcutaneous 500 first 6 hours 254.0 
500 first 6 hours 500.0 293 
500 first 6 hours 125.0 

Intramuscular. 500 first 6 hours 508.0 
500 first 6 hours 250.0 263 
500 first 6 hours 31.25 

Inhalation 1000 first 24 hours 250.0 

Subcutaneous 1000 first 2} hours 500.0 

Intramuscular. 1000 first 24 hours 250.0 

Excretion and Penicillin 


The urinary concentration of penicillin following therapy by the three 
methods was determined by bio-assay. The results are shown in Table 
III. Because of scanty excretion by these animals the urine from all of 
the rats on a given therapeutic procedure was pooled. The data on 
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total excretion are not reliable because a good deal of urine was soaked 
up by food that fell into the collecting trough, but it is noteworthy that 
the concentration of penicillin was as high following inhalation as it was 
after injection. 


DISCUSSION 


It has been demonstrated that it is possible to prevent deaths from 
pneumococcal pneumonia in rats by exposing the animals to penicillin 
mists. Granting the errors inherent in the calculation of the dosage of 
aerosols, the drug administered in this way appears to be just as effec- 
tive as when it is given by injection. The observation that the concen- 
tration of penicillin in the urine was the same regardless of mode of 
administration supports the assumption that the doses were of the same 
order of magnitude in the three cases. It is possible that better results 
would have followed aerosolization had the animals not suffered rough 
handling in getting them into the individual cages with their heads in 
the proper position. Several rats died in the cages and others may well 
have been harmed. 

It was because of this hazard that the schedule of therapy was kept 
down to three doses. It would no doubt be possible to achieve as good 
protection with smaller amounts of penicillin if the treatments were 
given at frequent intervals. This could be managed by treating the 
animals in a single large chamber. For the preliminary tests, however, 
it was desirable to be certain of the amount of drug to which the animals 
were exposed by the three routes of administration and hence it was 
necessary to limit the portal of entry and to rule out the possibility of 
the aerosolized rats’ receiving more than their quota, through deposi- 
tion of the mist on the body. 

Before concluding, some comment should be made regarding the re- 
sults following the subcutaneous and intramuscular injections of peni- 
cillin (Table II). The relative values of the two routes of injection 
changed with the dosage. Whereas 250 units given intramuscularly 
were half as effective as 500 units by the same route, as measured by rat 
survival, the two doses were equally effective when given by the subcu- 
taneous route. No explanation is offered for this phenomenon but it 
should be mentioned that it was observed in each of the three repeti- 
tions of the two experiments, and moreover was seen in the original 
experiments designed to determine the therapeutic dose (Table I). 
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SUMMARY 
1. Rats in which lobar pneumonia was initiated by the intrabronchial 
intubation of mucin suspensions of pneumococci yielded to therapy 
with penicillin. 
2. As good results were obtained following penicillin given as an in- 
halant as after its injection. 


ACKNOWLEDGMENT: The authors are indebted to Dr. Anna 
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SODIUM CAPRYLATE. A NEW AND EFFECTIVE 
TREATMENT FOR DERMATOMYCOSIS 
OF THE FEET?:? 


EDMUND L. KEENEY, LIBERO AJELLO, ELSIE LANKFORD anv LOIS MARY 


WITH THE TECHNICAL ASSISTANCE OF Epwarp SANTORA, GLORIA AJELLO, Louise Britt 
AND JANE Bacon 


From the Department of Medicine, Johns Hopkins University 


In a recent publication (1) it was demonstrated that sodium capry- 
late prepared in a vaginal jelly was effective in vitro against Candida 
(Monilia) albicans. Such an experiment was prompted by the need of 
a satisfactory method of treating vaginitis due to Candida albicans. 
From the results of our in vitro studies on fatty acids and common 
pathogenic fungi (2) we believed that sodium caprylate should be the 
most effective fatty acid salt in the treatment of injections due to this 
parasite. Asa matter of fact, as we shall report in the future, sodium 
caprylate in a solution and in a jelly is effective respectively in the 
treatment of thrush and vaginitis due to Candida albicans. 

Guided more by the reasoning—“‘What is sauce for the goose is sauce 
for the gander” than by deductions gleaned from previous experiments, 
we tested the sodium caprylate vaginal jelly against Trichophyton 
mentagrophytes. To our surprise this preparation completely in- 
hibited the growth of this fungus on an agar plate and thereby gave in 
vitro results superior to those previously obtained by us with either the 
propionate-propionic acid or the undecylenate-undecylenic acid oint- 
ments (3). It was then that we asked the Mycoloid Laboratories, Inc., 
who had prepared for us the propionate-propionic and undecylenate- 
undecylenic acid ointments, to incorporate sodium caprylate in a 
similar “carbowax base” so that we might compare the in vitro 
fungistatic and antibacterial effects of the sodium caprylate with the 
propionate-propionic acid and the undecylenate-undecylenic acid 


1 The work described in this paper was done under a contract, recommended by 
the Committee on Medical Research, between the Office of Scientific Research and 
Development and the Johns Hopkins University. 

2 We are greatly indebted to the authorities of the United States Naval Acad- 
emy. Their interest and complete cooperation made this study possible. 
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ointments. The favorable results that were obtained from this study 
prompted us to determine the clinical effectiveness of the sodium 
caprylate ointment in the treatment of dermatomycosis of the feet. 
It is, therefore, the purpose of this paper to report upon the in vitro 
fungistatic and antibacterial effects of a 10 per cent sodium caprylate 
ointment and the in vivo results obtained with this preparation in the 
treatment of dermatomycosis of the feet. 


METHODS AND MATERIALS 


I. In Vitro Experiments 


The agar cup-plate technique described by Ruehle and Brewer (4) 
was employed to determine the fungistatic and antibacterial effects of 
the sodium caprylate ointment. 

Dr. Chester W. Emmons of the National Institute of Health, Beth- 
esda, Maryland, supplied us with Trichophyton mentagrophytes, 
strain #640. This strain is employed by Emmons in determining the 
relative fungistatic and fungicidal properties of compounds, and was 
used by us as a test organism in the fungistatic experiments. 

Staphylococcus aureus and beta hemolytic streptococcus are com- 
mon secondary bacterial contaminants of cutaneous mycotic infections. 
A coagulase positive strain of staphylococcus aureus and a Group A 
type of beta hemolytic streptococcus, furnished to us by Dr. Eleanor 
Bliss, were employed as test organisms for determining the antibacterial 
effect of the ointment. 

A suspension of the spores of Trichophyton mentagrophytes, #640, 
was prepared. Ten plates of dextrose agar were inoculated with 
Trichophyton mentagrophytes, #640, and allowed to grow at 30°C. 
for 10 days. A spore suspension in normal salt solution was made by 
scraping the fungous mats from the dextrose agar plates with a ni- 
chrome wire needle. Care was taken in making the scrapings to avoid 
the removal of agar. The material was filtered through cotton to re- 
move mycelial filaments and then the density of the spore suspension 
was determined by making a spore count. The spore count was made 
by employing the technique and apparatus customarily used for the 
enumeration of red corpuscles. The spore suspension was then ad- 
justed so that each cubic centimeter of the suspension contained 
approximately 5,000,000 spores. 


if 
4) 
a 
4 


424 KEENEY, AJELLO, LANKFORD AND MARY 


Dextrose agar was melted and allowed to cool to 40°C. To each 15 
cc. of agar were added 5,000,000 spores of Trichophyton mentagro- 
phytes, #640. Theinoculated agar was then poured into a sterile petri 
dish, in the center of which had been placed a sterile glass cylinder. 
The cylinder measured 1 cm. in diameter and 1 cm. in height. After 
the inoculated agar had hardened the cylinder was removed. This left 
a cup in the center of the agar plate. The bottom of the cup was then 
sealed with 0.05 cc. of the inoculated agar and the ointment to be 
tested was inserted in the evacuated space above. Porous clay tops 
were used on all petri dishes to prevent the condensation of moisture. 
The plates were incubated at 30°C. for 96 hours and then read for 
inhibition. If a zone of inhibition occurred about the cup, the diame- 
ter of the zone was measured and recorded. 

The methods and materials for determining the antibacterial effects 
of the ointment were essentially the same as those described for the 
fungistatic experiment. There were some exceptions. In the experi- 
ments with staphylococcus aureus, 0.1 cc. of a 24 hour broth culture 
was used to inoculate 15 cc. of blood agar base (Baltimore Biological 
Laboratory). The plateswere incubated at 37° for 48 hours and then 
examined for inhibition. In the experiments with beta hemolytic 
streptococcus, 0.4 cc. of a 24 hour blood broth culture was used to 
inoculate 15 cc. of blood agar base which had been enriched with 5% 
whole rabbit blood. The plates were incubated at 37°C. for 24 hours 
and then noted for inhibition. 

The sodium caprylate ointment was prepared and supplied to us by 
the Mycoloid Laboratories, Inc., Little Falls, New Jersey. The for- 
mula is: 

Sodium Caprylate Ointment 


(90% of theoretical amount required) 
Diethylene Glycol Mono-Ethyl Ether....................... 3.00% 


Note: 10% of the above caprylic acid is left free, for a final pH adjustment 
of 8.0. 


aka 


SODIUM CAPRYLATE 425 


IT. In Vivo Experiments 


Ninety-one midshipmen at the United States Naval Academy with 
clinical evidence of Tinea pedis and with laboratory confirmation of 
fungous infection were divided into 2 groups. One group of 46 men 
was treated with sodium caprylate ointment, and a control group of 45 
was treated with ointment base alone. The men were instructed to 
apply the ointments under the toes, over the toes, between the toes and 
over the soles of the feet every evening. The ointment was to be re- 
moved every morning with soap and water or with a towel. No other 
form of medication was issued. The men were re-examined at weekly 
intervals for 6 weeks after the institution of therapy. At these times, 
careful clinical notes were made in regard to the presence of intertrigo, 
maceration, fissures, scaling, denudation and dyshidrosis. No attempt 
was made to classify them as “improved’’, ‘“worse’’ or the “same’”’, or 
in any way make comparisons with the condition of the feet on previous 
examinations. The feet were pronounced clear only if they were in 
perfect condition. Any slight degree of scaling was classified as 
“scaling’’. 

Scrapings were made at the time of each examination for the direct 
examination of fungous material. Two cultures were made on each 
man before the onset of treatment. The scrapings for culture from 
each man were placed in 2 tubes of Sabouraud’s dextrose agar, one ad- 
justed to pH 5.6 and the other to pH 10.4. 


RESULTS 
I. In Vitro Experiments 


The fungistatic and antibacterial effects, in vitro, of sodium capry- 
late ointment are recorded in Table I. With the exception of the re- 
sults obtained with sodium caprylate ointment the contents of Table I 
have been reported elsewhere (3) and are included here simply for the 
convenience of the reader and for the purpose of effectively demon- 
strating the superiority of the sodium caprylate ointment as a fungi- 
static agent. 

In its inhibitory effect on Trichophyton mentagrophytes, #640, 
which is an unusually resistant strain of Trichophyton mentagrophytes, 
the sodium caprylate ointment is unusually effective in that growth of 
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the fungus was completely inhibited. The inhibitory effect of the 
sodium caprylate ointment against Trichophyton mentagrophytes, 
# 640, is superior to that elicited by either the propionate-propionic or 
undecylenate-undecylenic acid ointments and furthermore is the most 
effective fungistatic preparation that we have tested to date. 

The sodium caprylate ointment possesses in vitro antibacterial 
effects against staphylococcus aureus and beta hemolytic streptococcus. 


TABLE I 
Comparing the Fungistatic_and Antibacterial Effects of Sodium Caprylate Ointment, In 
Vitro, with Other Preparations Previously Tested 
(Agar cup plate technique) 


ZONE OF INHIBITION FOR 
THPES OF CLNTMENTS PH | mentagro- | Staphylococcus| B. hemolytic 
phytes after aureus after streptococci 
96 hrs. 48 hrs. after 24 hrs. 
cm. cm. cm. 
Sodium caprylate 10 per cent........ 8.0 complete 2.1 2.2 
Propionate-propionic acid........... 5.5 6.5 2.5 2.8 
Undecylenate-undecylenic acid 10 
5.5 6.0 1.6 2.4 
Undecylenate-undecylenic acid 5 
6.5 5.3 1.8 2.2 
Whitfield’s—full strength........... 3.5 3.7 1.4 2.3 
Whitfield’s—one-half strength....... 4.0 3.5 1.2 1.9 
Ammoniated mercury 10 per cent....} 5.5 3.3 2.2 1.9 
Sulfathiazole 5 per cent............. 5.5 2.8 3.0 23 
(partial) (partial) 
Tyrothricin 0.5 per cent............ 6.0 1.0 


Its activity against Staphylococcus aureus is equal to 10 per cent 
ammoniated mercury ointment, superior to 5 and 10 per cent undecy- 
lenate-undecylenic acid ointments, one-half and full strengths Whit- 
field’s ointments, and 0.5 per cent tyrothricin ointment, but inferior to 
propionate-propionic acid ointment and 5 per cent sulfathiazole oint- 
ment. Its effect against beta hemolytic streptococcus is equal to 5 
per cent undecylenate-undecylenic acid ointment, full strength 
Whitfield’s ointment and 5 per cent sulfathiazole ointment, superior to 
one-half strength Whitfield’s ointment and 10 per cent ammoniated 
mercury but inferior to propionate-propionic acid and 10 per cent 
undecylenate-undecylenic acid ointments. 
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IT. In Vivo Experiments 


In Table II are recorded the comparative effects of the sodium 
caprylate and the control ointments on the microscopic presence of 
fungous material in scrapings. At the onset of treatment the groups 
were identical in regard to the percentage of positive slides and were 
therefore comparable. 

After 1 week of treatment the percentage of positive slides in the 
treated group dropped appreciably. The control group was not ex- 
amined. The results for the sodium caprylate ointment were com- 
parable to those previously reported (3) for propionate-propionic acid 
ointment and undecylenate-undecylenic acid ointment. 


TABLE II 
Comparing the Effects of the Sodium Caprylate Ointment and Ointment Base Control on the 
Presence of Fungous Material in Scrapings Made at the Site of Infection 


TIME AFTER ONSET OF TRATMENET 
ONSET 
1 Week | 2 Weeks | 3 Weeks. | 4 Weeks | 5 Weeks | 6 Weeks 
§| Positive| Positive| ¢| Positive| Positive| Positi 

| tive | tive | “itdes | S| slides slides slides’| slides” 

Z| Z| % 2) % | % | % % % 
Treatment... . . 6/13.9|43) 4) 9.3/42) 6/14.2)39) 5)12.8 
39/29/74. 3/39|24/61 . 8137/21/56. 7|33)19)57 . 6|40/19/S0 


After 2 weeks of treatment the positive slides in the treated groups 
were reduced to 27.5 per cent. In the control group there were 74.3 
per cent positive slides. This represents a significant difference in the . 
2 groups. 

After 3 weeks of treatment the 2 groups showed a still lower percent- 
age of positive slides, 13.9 and 61.8 per cent positive for the treated and 
control groups respectively. The results obtained at this time with 
sodium caprylate ointment were superior to those previously reported 
(3) for propionate-propionic acid ointment and undecylenate-undecy- 
lenic acid ointment which were 20 and 33 per cent respectively. 

After 4 weeks of treatment there were only 9.3 per cent positive for 
the treated group, which, stated in a more impressive manner, means 
that 90.7 per cent of the men were entirely free from fungus. In the 
control group there were 56.7 per cent positive slides. 
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After 5 and 6 weeks of treatment there were 14.2 and 12.8 per cent 
positive slides respectively in the treated group compared with 57.6 
and 50 per cent positive slides respectively in the control group. These 
results were superior to those obtained with either the propionate- 
propionic acid or the undecylenate-undecylenic acid ointments for 
comparable periods. 

Ir was at first disappointing to observe the slight increase in positive 
slides from the 4th to the 5th week of treatment when it seemed logical 
to expect a decrease. Therefore at the end of 6 weeks, which was the 
termination of our period of study, we devoted considerable time in 
questioning the men in regard to their adherence to our original in- 


TABLE III 
Number of Pathogenic Fungi Isolated from Treatment and Control Groups Before Onset of 
Treatment 
GROUPS NUMBER OF MEN 
47 25 53.2 
42 27 54.3 
89 52 57.3 


structions for treatment. They invariably admitted using the oint- 
ment nightly for approximately two weeks and subsequently irregularly. 
In view of this the results seemed remarkably good. 

In Table III are recorded the number of positive cultures of patho- 
gens obtained in both groups before the onset of treatment. There was 
no significant difference in the 2 groups in regard to the percentage of 
positive cultures. It is important to focus attention upon the fact that 
we were able to obtain 57.3 per cent positive cultures at the onset of 
treatment while in a previous study (3) we obtained only 37.9 per cent 
positive cultures in a similar group of men. This difference is not due 
to any change in technique but is probably accounted for by the fact 
that in previous experiments we had taken a single culture from each 
man. In other words, by making 2 cultures per person the probability 
of obtaining a higher percentage of positive cultures is increased. 

In Table IV are recorded the species of pathogenic fungi isolated in 
the 2 groups before onset of treatment. There was no significant 
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difference between the 2 groups in regard to the number and types of 
pathogenic fungi isolated. 

Leise and James (5) have reported that non-pathogenic fungi grow 
less profusely than pathogenic fungi on alkaline Sabouraud’s dextrose 
agar. In an attempt to decrease the likelihood of contaminating our 
cultures with non-pathogenic fungi, which often outgrow and overgrow 
the pathogens, cultures were made on Sabouraud’s dextrose agar ad- 
justed to pH 10.4, as well as on the usual Sabouraud’s dextrose agar 
which is adjusted to pH 5.6. The effect of pH on media in regard to 
the isolation of pathogens is recorded in Table V. It is true that we 
obtained more positive cultures with the high pH media but the differ- 


TABLE IV 
Pathogenic Fungi Isolated from Treatment and Control Groups Before Onset of Treatment 
SPECIES OF FUNGI 
enews Cultures of T. Cultures of Cultures of Cultures of 
mentagrophytes| T. rubrum E. floccosum C. albicans 
in no. in no. in no. in no. 
10 12 2 1 
Totals in per cent........... 32:7 51.9 9.6 5.8 


ence is not very significant. Furthermore, while the media with a pH 
of 10.4 does definitely tend to inhibit the growth of the contaminating 
non-pathogenic fungi, it is at the same time more favorable for bac- 
terial growth than the media adjusted at pH 5.6. Therefore in the end 
there is no great advantage to be offered by employing alkaline 
Sabouraud’s media in a study of this sort. 

The effects of the sodium caprylate ointment and the control oint- 
ment on the clinical manifestations of Tinea pedis are recorded in 
Table VI and Table VII, respectively. 

At the first examination the 2 groups showed a similar distribution of 
clinical findings, except for the fact that there was a higher incidence of 
intertrigo in the control group and a higher incidence of fissures in the 
treated group. The clinical findings were recorded for each man at the 
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time of the first examination. The same method of tabulating obser- 
vations was followed in the examinations made 1, 2, 3, 4, 5 and 6 weeks 
after onset of treatment. 

There is a significant difference in the clinical results obtained with 
the 2 ointments and there is no need to elaborate on this difference. 
However, it is of interest and importance to compare the clinical 
results obtained with sodium caprylate ointment and with the propion- 
ate-propionic acid and undecylenate-undecylenic acid ointments. 
The results of the last 2 named preparations have been reported previ- 
ously (3). Since the groups of men studied with all 3 preparations 
are comparable and since the methods of study were identical, the 
results can be compared and contrasted. 


TABLE V 
Effect of Media pH on Isolation of Pathogenic Fungi 


NUMBER OF POSITIVE CULTURES OBTAINED WITH MEDIA AT 
Both pH 5.6 and 

pH 5.6 pH 10.4 pH 10.4 
T. mentagrophytes........ 2 7 7 
10 6 6 
1 3 1 


After 1 week of treatment with sodium caprylate 13 per cent of the 
men were clear. Similar results were obtained after this interval of 
treatment with the propionate-propionic acid and the undecylenate- 
undecylenic acid ointments. 

After 2 weeks of treatment with sodium caprylate 43 per cent had 
cleared. These results are significantly superior to those that had 
been obtained with either the propionate-propionic acid or the unde- 
cylenate-undecylenic acid ointments after 3 weeks of treatment. 

After 3 and 4 weeks of treatment with sodium caprylate the per- 
centages of those cleared increased to 50 and 64 respectively. The 
percentages of cleared with the propionate-propionic acid ointment 
after 3, 5 and 6 weeks were 20, 27 and 42 respectively. The percentage 
of cleared with the undecylenate-undecylenic acid ointment after 3 
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TABLE VI 
Demonstrating the Effects of Sodium Caprylate Ointment on the Clinical Manifestations of 
Dermatomycosis of the Feet 

2 No. | % | No.| % | No.| % | No.| % |No.| % |No.| %| No.| % 
First examina- 
46 | 19 | 41 | 33 | 72 | 44 | 96 | 36 78 
After 1 week of 
treatment 38 | 6] 15] 10 | 26} 33 | 87 | 11} 5 | 13 
After 2 weeks of 
treatment 25 | 20| | 25 17 | 43 
After 3 weeks of 
treatment Oi 31 Si 23 Si 1} 2) 21] SO 
After 4 weeks of 
treatment....| 39 8| 16) 41 41] 10 25 | 64 
After 5 weeks of. 
treatment....| 33 | 4/12) 3] 19 | 57 | 11 | 33 8 | 24 
After 6 weeks of 
treatment..../ 38 | 1] 3| 4/10/17 6] 15 19 | 50 

TABLE VII 
Demonstrating the Effects of Ointment Base Control on the Clinical Manifestations of 
Dermatomycosis of the Feet 

|'No.] % | No.| % | No.| % | No.| % |No.| % \No.| % |No. % 
First examina- 
41 | 34 | 83 | 34 | 83 | 34 83 | 14 | 34 
After 1 week of 
treatment 
After 2 weeks of 
treatment... .. 45 | 29 | 22 | 49 | 34| 76| 15 | 33|3)|7 2 
After 3 weeks of 
treatment..... 39 | 33 | 85 | 24 | 62 | 27 | 69 | 12 | 31} 1) 3 3| 8 
After 4 weeks of 
treatment... .. 37 | 26 | 70 | 17 | 50 | 26 | 70 | 14 | 37 3] 8 
After 5 weeks of 
treatment... .. 35 | 23 | 66 | 13 | 37 | 26) 74) 14/1) 3 6 
After 6 weeks of 
treatment..... 39 | 19 | 48 | 17 | 25| 62} 5 | 13 
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and 5 weeks were 11 and 39 respectively. The differences in the results 
are significant and they indicate superior effectiveness for the sodium 
caprylate ointment. 

The carelessness displayed by the men in following instruction for 
nightly treatment after 2 weeks had elapsed began to display itself 
in the results tabulated for 5 weeks of treatment and the rise in per- 
centages of cleared after 6 weeks of treatment is representative of an 
increased effort on their part to comply with instructions after we had 
questioned their loyalty in regard to following the schedule for treat- 
ment. 


DISCUSSION 


It is imperative to recall that we have previously studied extensively 
by various in vitro methods the fungistatic and fungicidal properties 
of many fatty acid salts (2). From these results we concluded that 
sodium caprate and sodium undecylenate should be, according to these 
particular in vitro experiments, more effective in vivo in the treatment 
of dermatomycosis of the feet than any one of the other fatty acid 
salts tested. However, it does not always follow that what is effective 
in the test tube is similarly effective in an animal or the human. 
Furthermore, it is true that by changing the manner in which a prepara- 
tion is tested, varying results are obtained. Our own experiences 
illustrate these points. 

By test tube experiments (2), sodium undecylenate seemed greatly 
superior to sodium propionate as a fungistatic and fungicidal agent. 
However, when we incorporated these substances in similar ointment 
bases in a manner that might complement their activity for in vivo 
experimentation and tested the ointments by the agar cup plate tech- 
nique with the same strain of T. mentagrophytes that had been em- 
ployed in the test tube experiments, we were surprised to find their 
fungistatic activity comparable. When the 2 ointments were sub- 
sequently tested in vivo we again found that the 2 preparations gave 
comparable results. The clinical results could not have been antici- 
pated to be similar if the test tube experiments had been solely relied 
upon. 

In this paper we have reported that a 10 per cent sodium caprylate 
ointment completely inhibited in vitro the growth of the same strain 
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of T. mentagrophytes that was used to test the propionate-propionic 
acid and the undecylenate-undecylenic acid ointments. The agar cup 
plate technique was used. The fungistatic results obtained with the 
10 per cent sodium caprylate ointment were significantly superior to 
those obtained with either of the other 2 preparations. We have re- 
ported also in this paper that the sodium caprylate ointment is more 
effective in the treatment of dermatomycosis of the feet than either the 
propionate-propionic acid or the undecylenate-undecylenic acid oint- 
ments. Certainly the superior clinical effectiveness of the sodium 
caprylate ointment could not have been anticipated by the in vitro 
test tube experiments that we have previously reported (2). However, 
the in vitro testing of this ointment, the finished product ready for 
human testing, by the agar cup plate technique gave a satisfactory 
clue as to what we might anticipate clinically. 

To further satisfy our curiosity in regard to the unreliability of 
previous test tube experiments (2), we had prepared a 10 per cent so- 
dium caprate ointment in a base similar to that used for the other fatty 
acids. Sodium caprate, it will be recalled (2) had given promising 
results comparable to sodium undecylenate in test tube experiments, 
but when the ointment was tested by the agar cup plate technique 
it was decidedly inferior to the results obtained with sodium caprylate 
ointment and we decided against its in vivo testing. 

Our greatest difficulty in evaluating the clinical effectiveness of a 
preparation for the treatment of dermatomycosis of feet has been the 
personal equation of indifference to following instructions for treatment 
that is so commonly displayed by young men on whom the clinical 
experiments are conducted. Actually the midshipmen of the United 
States Naval Academy, our subjects for experimentation, represented 
ideal material. Their intelligence was certainly equal to or perhaps 
superior to that of the average enlisted man in either the Army or the 
Navy. The principles of obedience and of discipline are so inculcated 
in them that they become an integral part of their make-up. The 
authorities at the Naval Academy had impressed upon the midshipmen 
the importance of following our instructions explicitly. However, 
the majority of the men admitted irregular adherence to our schedule 
of treatment after a period of 2 weeks. Their excuses were logical 
enough. After 2 weeks of treatment they thought themselves im- 


Its 
im 
for 
elf 
an 
i. 
ly 
>S 
it 
it 
e 
le 
| 
; 
) 


434 KEENEY, AJELLO, LANKFORD AND MARY 


proved or cured and saw no need to burden themselves with another 
routine procedure. The enlisted man is likely to follow the same 
pattern of reasoning and we firmly believe that an educational program 
of some sort must accompany the therapeutic agent before entirely 
acceptable results in the treatment of dermatomycosis of the feet can 
be obtained in the Armed Forces. 

The sodium caprylate ointment, in addition to its remarkable fungis- 
tatic activity, possesses antibacterial effects against Staphylococcus 
aureus and beta hemolytic streptococcus. In this respect it is inferior 
to the propionate-propionic acid ointment, but the differences in the 
antibacterial effects of the 2 ointments are not great. 

Ten per cent ammoniated mercury ointment and 5 per cent sulfa- 
thiazole ointment are commonly used locally in the treatment of 
cutaneous bacterial infections. The sodium caprylate ointment was 
equal to that of 10 per cent ammoniated mercury and inferior to that 
of 5 per cent sulfathiazole ointment in its ability to inhibit in vitro 
Staphylococcus aureus, but equal to 5 per cent sulfathiazole ointment 
and superior to 10 per cent ammoniated mercury ointment against 
beta hemolytic streptococcus. 

Thus far we have not encountered irritation or sensitization from the 
daily and protracted use of sodium caprylate ointment. It does not 
sting or burn the denuded skin. The unpleasant symptoms of pruritus 
are frequently relieved soon after applying the ointment. 

Finally we wish to state that 10 per cent sodium caprylate ointment 
is superior to either propionate-propionic acid ointment or unde- 
cylenate-undecylenic acid ointment in the treatment of dermatomycosis 
of the feet and is an improvement over any one method of treatment 
in use at the present time. 


SUMMARY 


We have studied the clinical effectiveness of 10 per cent sodium 
caprylate ointment in the treatment of dermatomycosis of the feet. 
We have also determined the in vitro fungistatic and antibacterial 
effects of this ointment. 

Ten per cent sodium caprylate ointment in vitro completely in- 
hibited the growth of Trichophyton mentagrophytes. In this respect, 
it was significantly superior to propionate-propionic acid, 5 and 10 
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per cent undecylenate-undecylenic acid, one-half and full strength 
Whitfield’s, 10 per cent ammoniated mercury, 5 per cent sulfathiazole 
and 0.5 per cent tyrothricin ointments. 

Ten per cent sodium caprylate ointment was superior to 5 and 10 
per cent undecylenate-undecylenic ointments, one-half and full 
strength Whitfield’s ointments and 0.5 per cent tyrothricin ointment, 
equal to 10 per cent ammoniated mercury ointment and inferior to 
propionate-propionic acid and 5 per cent sulfathiazole ointment in 
regard to its in vitro antibacterial effect against Staphylococcus aureus 
(Coagulase positive). 

Ten per cent sodium caprylate ointment was superior to one-half 
strength Whitfield’s ointment and 10 per cent ammoniated mercury 
ointment, equal to 5 per cent undecylenate-undecylenic acid ointment, 
full strength Whitfield’s ointment and 5 per cent sulfathiazole ointment 
and inferior to propionate-propionic acid ointment and 10 per cent 
undecylenate-undecylenic acid ointment in regard to its in vitro anti- 
bacterial effect against beta hemolytic streptococcus (Group A). 

The clinical results obtained with 10 per cent sodium caprylate 
ointment in the treatment of dermatomycosis of the feet were signifi- 
cantly superior to those results previously obtained and reported upon 
by employing either propionate-propionic acid or undecylenate- 
undecylenic acid ointments. 

We have not observed irritation or sensitization from the daily and 
protracted use of 10 per cent sodium caprylate ointment. 

Ten per cent sodium caprylate ointment allays itching and does not 
sting or burn those areas of skin where the epithelium has been de- 
nuded. 

We recommend the use of 10 per cent sodium caprylate ointment in 
the treatment of dermatomycosis of the feet and believe that this 
ointment represents an improvement over any one method of treatment 
in use at the present time. 
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THE BACTERIOSTATIC AND BACTERICIDAL EFFECTS OF 
FATTY ACID SALTS ON BACTERIA IN BROTH 
CULTURES! 


EDMUND L. KEENEY, ELSIE LANKFORD anp LIBERO AJELLO 
From the Department of Medicine, Johns Hopkins University 


Fatty acid salts are fungistatic in vitro against common pathogenic 
fungi (1) and some of the salts of fatty acids are effective clinically 
in the treatment of superficial fungous infections (2, 3). 

Fungous infections are quite frequently complicated by secondary 
bacterial infection and the hypersensitive reaction to this infection. 
It is for this reason that we believed it advisable to determine the 
bacteriostatic effect of the fatty acid salts. 

One strain each of Staphylococcus aureus, Group D Beta hemolytic 
streptococcus, Type I pneumococcus, E. coli and 2 strains of Group A 
Beta hemolytic streptococcus were tested for susceptibility to 50, 
100 and 500 mg. per cent concentrations of sodium caprylate, to 10, 
50, 100, 300 and 500 mg. per cent concentrations of sodium undecylen- 
ate and to 5, 10, 50, 100 and 500 mg. per cent concentrations of sodium 
caprate. Difco dextrose broth was employed as a media and was 
enriched with 1 per cent whole rabbit blood for the growing of the 
pheumococcus. 

A series of Wassermann tubes, containing the desired concentra- 
tions of the 3 fatty acid salts in broth and a fatty acid free control 
were inoculated with 0.1 or 0.2 cc. of culture dilution. The cultures 
had been grown in broth at 37°C. for 6 to 12 hours, and the dilutions, 
made with the same media, were sufficiently high in most instances 
to give inocula of less than 100 organisms. Inocula of 14 and 460 
organisms of Staphylococcus aureus were tested to determine any 
differences in effectiveness of the fatty acid salts that might be ac- 
counted for by the size of the inoculum. The extent of the bacterial 
growth in the tests after 24 and 48 hours was determined by visually 
grading the degrees of turbidity. If visual turbidity was notpresent, 


1 The work described in this paper was done under a contract, recommended 
by the Committee on Medical Research, between the Office of Scientific Re- 
search and Development and the Johns Hopkins University. 
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smears and cultures from these tubes were made to substantiate 
absence of growth. The results are shown in Table I. 

Sodium caprate and sodium undecylenate are more effective bac- 
teriostatic and bactericidal agents than sodium caprylate in broth 
cultures of various strains of bacteria. 

Sodium caprate was more active than sodium undecylenate against 
Staphylococcus aureus, Group D Beta hemolytic streptococcus and 
Type I pneumococcus. 

Sodium undecylenate was more active than sodium caprate against 
E. coli and one strain of Group A Beta hemolytic streptococcus. 

Sodium caprate and sodium undecylenate were equally active 
against Group A Beta hemolytic streptococcus, N. Y. 5 strain. 

The bacteriostatic and bactericidal activity of the fatty acid salts 
in broth cultures of Staphylococcus aureus are not appreciably affected 
by the size of the inoculum. 


BIBLIOGRAPHY 


1. Keeney, Epmunp L., Ayecto, Lisero, anp LANKFORD, ELsie: Studies on 
Common Pathogenic Fungi and on Actinomyces Bovis. I. In Vitro Effect 
of Fatty Acids. Bull. Johns Hopkins Hospital, 75: 377, 1944. 

2. KEENEY, Epmunp L., AJELLO, LisERO, BRoyLEs, Epwin N., AND LANKFORD, 
Etsie: Propionate and Undecylenate Ointments in the Treatment of Tinea 
Pedis and an in Vitro Comparison of their Fungistatic and Antibacterial 
Effects with Other Ointments. Bull. Johns Hopkins Hospital, 75: 417, 1944. 

3. Epmunp L., AyELLo, Lrsero, LANKForD, ELsiIz, AND Mary, Lots: 
Sodium Caprylate. A New and Effective Treatment for Dermatomycosis 
of the Feet. Bull. Johns Hopkins Hospital, 77: 422, 1945. 


_ 
| 
2 
= 
a 
Be 


OBSERVATIONS ON THE INCIDENCE OF TINEA PEDIS INA 
GROUP OF MEN ENTERING MILITARY LIFE':?: 


LIBERO AJELLO, EDMUND L. KEENEY anp EDWIN N. BROYLES‘ 
From the Department of Medicine, Johns Hopkins University 


Tinea pedis is a common superficial fungous infection ‘that tends 
to recur. Although little is known of the manner in which the infec- 
tion is originally acquired, it is commonly suggested that infection 
takes place by contagion from external sources or that the fungus 
already acquired lies dormant in the tissues awaiting a period of 
breakdown in the host’s resistance which will permit its propagation. 

In times of war, it is of particular importance, when large groups of 
men are living in relatively close quarters, to ascertain the réle of 
contagion as a cause of recurring infections. Before this can be done 
it is imperative to determine the incidence of Tinea pedis in a large 
group of men prior to their entrance into military life. The purpose 
of this paper is to report upon such a study. 


MATERIALS AND METHODS 


Eight hundred and seventy-one men were examined for the presence 
of Tinea pedis during the time of their qualifying physical examination 
for the United States Naval Academy, Annapolis, Maryland. Each 
man was questioned regarding previous or present symptoms of Tinea 
pedis. If the candidate complained of ‘“‘athlete’s foot” at the time of 
examination, notes were made on the duration of the complaint, and 
the presence or absence of such symptoms as pain and itching. If 


1 The work described in this paper was done under a contract recommended 
by the Committee on Medical Research, between the Office of Scientific Research 
and Development and the Johns Hopkins University. 

? This paper has been released for publication by the Division of Publications 
of the Bureau of Medicine and Surgery of the United States Navy. The views 
and opinions expressed are those of the writers and are not to be construed as 
reflecting the policies of the Navy Department. 

3 The writers are deeply indebted to the authorities of the United States Naval 
Academy for the courtesies and cooperation extended during the course of this 
survey. 

* Captain, Medical Corps, United States Naval Reserve. 
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treatment was being carried out, this was also recorded but no attempt 
was made to tabulate the type of medication employed. The feet 
were then examined and the presence or absence of intertrigo, macera- 
tion, scaling, fissures, denudation, dyshidrosis, hyperhidrosis, bac- 
terial infection and eczema were recorded. The exact site of the 
lesion was noted. After the webs and toes had been cleaned with 
70 per cent alcohol, scrapings were taken for inoculation into slants 
of “Sabouraud Dextrose Agar’® and for microscopic examination. 
The scrapings were obtained from those sites considered most likely 
to harbor fungous elements or arbitrarily from the fourth interdigital 
web of the right foot, if the feet appeared to be clinically free from 
fungous infection. 

The culture tubes were incubated at 30°C. and examined every 
few days for 3 weeks, during which time the tubes with suspected 
pathogens were segregated and the fungi subcultured on appropriate 
agars for identification. 

Since it was not possible to examine the slides at the Academy, the 
scrapings for microscopic examination were retained on slides by a 
cover slip secured with a drop of glycerin. At the laboratory, a few 
drops of 10 per cent sodium hydroxide were added, heat applied and 
the slides searched for fungous elements. Negative slides were placed 
aside and reexamined the following day. 

Due to the limitations of time placed on the survey, only one cul- 
ture and slide were made from each man examined. Undoubtedly a 
higher percentage of pathogens would have been isolated and more 
positive slides obtained if it had been possible to obtain more than 
one culture and slide per person. 


RESULTS 


Analysis of the findings of this survey revealed that 522 or 59.9 
per cent of the 871 men examined had clinical signs of Tinea pedis. 
Of these 522 men only 243 or 46.6 per cent were cognizant of having 
an infection. Of the 243 men, 42 or 17.3 per cent complained of 
itching, 8 or 3.3 per cent experienced pain and 193 or 79.3 per cent 
were asymptomatic. 


5 Baltimore Biological Laboratory, Baltimore, Maryland. 


TA 
ds a 
on 
US 
of 
mn. 
of ‘4 
of 
ne 
ge 
se 
ce 
ch = 
ca 
of 
id 
‘ 


442 LIBERO AJELLO, EDMUND L. KEENEY AND EDWIN N. BROYLES 


The types of lesions and their frequency observed in the 522 men 
with clinical signs of Tinea pedis are presented in Table I. 

These findings show that 95 per cent of the clinical signs of Tinea 
pedis are manifested by scaling, the scaling occurring 52 per cent of 
the times on both feet and 25 and 23 per cent on the right and left 
foot respectively. Regarding the other and more severe manifesta- 
tions of the infection, the lesions are more apt to occur on one foot 
than on both. As others have noted, all types of lesions are more 
likely to involve the fourth interdigital web of either foot than any 


TABLE I 
Types of Lesions and Their Frequency Observed in 522 Men with Clinical Signs of 
Tinea Pedis 
WEB INVOLVEMENT IN PER CENT 
PER ret. | | & Right Foot Left Foot 
foot | foot | fet | 4 
Intertrigo... il 48 29 23 | 48) 25| 
Maceration........ 31 «4 38 28 |55|20|; 4/1 
95 25 | 23 | 52 | & | 35 | 12| 6} 66) 34/13 |°7 
25 43 43 14 | 39|17| 2/0 
Dyshidrosis........ 9 
Eczema... 3 
Denudation........ 3 
Hyperhidrosis... .. . 2 
Secondary bacterial 
infection......... 0 


of the other webs. The first web was involved the least number of 
times. 

Microscopic examination of the scrapings revealed the presence of 
fungous elements in 154 or 17.7 per cent of the 871 men examined. 
Of the 154 men with slides positive for fungus, 148 had clinical evi- 
dence of Tinea pedis, while 6 had been classified as being clinically 
free from fungous infection. Therefore, of the 522 men with clinical 
signs of Tinea pedis, positive slides were obtained in 148 or 28.4 per 
cent of the cases and of the 349 men without clinical evidence of fungous 
infection, positive slides were obtained in 6 or 1.7 per cent. 
Pathogenic fungi were isolated from 21 men. Trichophyton men- 
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tagrophytes was cultured in 14 instances and Trichophyton rubrum 
in 7. Seventeen of the cultures were obtained from men giving 
positive microscopic evidence of fungous infection and 4 from men 
that had negative slides. 

In evaluating propionate and undecylenate ointments as regards 
their efficacy in the treatment of dermatophytosis two months later, 
Keeney, Ajello, Broyles and Lankford (1) selected 79 men from the 
154 individuals found to have positive evidence of fungous infection 
in this survey and recultured their lesions before starting treatment. 
Thirty positive cultures (38.0%) were obtained on this occasion from 
these 79 men. Twelve cultures were identified as Trichophyton 


TABLE II 
Fungus Species Isolated from Feet* 
ORGANISM NUMBER OF ORGANISMS PER CENT OF ORGANISMS 
17 32.1 
5 9.4 


* Two of the patients had multiple infections. Epidermophyton floccosum and Tri- 
chophyton rubrum were isolated from one patient and Trichophyton rubrum and Tri- 
chophyton mentagrophytes from the other. 


mentagrophytes (40.0%), 16 as Trichophyton rubrum (53.3%) and 2 as 
Epidermophyton floccosum (6.7%). These cultural results indicate 
that Trichophyton rubrum and Trichophyton mentagrophytes are the 
etiologic agents responsible for the majority of cases of Tinea pedis 
in this class of midshipmen. Selection of another group of men from 
this same 1946 class of Annapolis midshipmen 2 years later, during 
the spring of 1945, for tests with sodium caprylate ointment (2) 
revealed again that these two species of fungi were responsible for 
most of the cases of Tinea pedis. Eighty-nine men were used in the 
test and 53 cultures obtained (59.6%). These cultural findings are 
presented in Table II. 


DISCUSSION 


Several conclusions may be drawn from the observations made 
during the course of the survey. Tinea pedis exists clinically in 
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varying degrees of severity in approximately 60 per cent of the young 
men examined. This percentage of clinical infection is in general 
accordance with the findings of previous investigators. Legge, 
Bonar and Templeton (3) found that 52.3 per cent of the men in the 
freshman class of a university had signs of Tinea pedis. In a series 
of 100 students examined by Hulsey and Jordan (4) 67 per cent had 
clinical signs of fungous infection. Muskatblit (5) reported that 89 
per cent of a group of 112 medical students and 100 dispensary pa- 
tients presented evidence of Tinea pedis. More recently, Peck, 
Botvinick and Schwartz (6) in a study on the frequency of derma- 
tophytosis among industrial workers reported that of 1,393 men 
examined, 28.06 per cent had positive clinical signs, 35.89 per cent 
had doubtful indications, and 36.03 per cent were clinically free of 
fungous infection. Phillips (7), however, in a survey of 3,250 British 
soldiers found only 243 suspected cases of Tinea pedis, an incidence 
of 7.5 per cent. 

The finding that 1.7 per cent of the clinically negative individuals 
had microscopic evidence of fungus may be of significance in regard 
to the influence of environmental changes in activating the quiescent 
parasite on apparently normal feet and the possible réle of “carriers” 
in dermatophytosis. In 1931, Strikler and Friedman (8) reported 
that 40.8 per cent of a group of 157 persons with feet clinically free 
from fungous infection showed the presence of fungous elements upon 
direct microscopic examination. Hopkins, Hillegas, Camp, Ledin 
and Rebell (9) state that pathogenic fungi are found in 10 per cent 
or more of normal feet. Peck, Botvinick and Schwartz (6) cultured 
pathogens from 2 examinees with clinically normal feet. 

The possibility therefore exists that some individuals harbor der- 
matophytes in a dormant state on their feet and that under stress of 
increased physical activity, proper climatic conditions and restricted 
opportunities for fastidious personal hygiene, favorable conditions 
for the propagation of the fungi are initiated with the result that the 
clinical manifestations of the infection develop. 

The cultural findings reveal not only that Trichophyton rubrum 
and Trichophyton mentagrophytes were isolated more frequently from 
cases of Tinea pedis than Epidermophyton floccosum and Candida 
albicans, but that Trichophyton rubrum was isolated 1.6 times as 
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frequently as Trichophyton mentagrophytes. Others have found 
Trichophyton mentagrophytes to be the common cause of Tinea pedis. 
Lewis and Hopper (10) obtained 106 cultures from feet during the 
months of May, June and July, 1938, in New York City. Seventy- 
five and four-tenths per cent of their cultures were identified as 
Trichophyton mentagrophytes (gypseum), 22.6 per cent as Tricho- 
phyton rubrum (purpureum), 1 per cent as Epidermophyton floccosum 
(inguinale) and 1 per cent as Candida (Monilia) albicans. Neal 
and Emmons (11) in Washington, D. C.,° obtained 94 cultures from 
feet; 75.5 per cent were Trichophyton mentagrophytes, 19.1 per cent 
were Trichophyton rubrum (purpureum) and 5.3 per cent were Epi- 
dermophyton floccosum. 

In a comprehensive review of epidermophytosis, Weidman (12) 
summarized the then available data on the geographic distribution 
of dermatophytes. If one accepts the more recent and broadened 
concepts of species limits (13) in which Trichophyton interdigitale, 
Trichophyton gypseum, Trichophyton asteroides, Trichophyton pedis, 
Trichophyton granulosum and Trichophyton lacticolor are considered 
to be synonymous with Trichophyton mentagrophytes, one finds that 
in North America, up to the time of Weidman’s review in 1927, 169 
described cases of dermatophytosis had been assigned to Trichophyton 
mentagrophytes and only 17 to Trichophyton rubrum or 18 if Tricho- 
phyton amethysticum is considered to be synonymous with Tricho- 
phyton rubrum. Seventeen of the cases attributed to Trichophyton 
rubrum originated in southern states. Howles (14) in culturing the 
foot lesions of 600 prison inmates in New Orleans, Louisiana, obtained 
56 cultures of which 35 were Trichophyton mentagrophytes (Epider- 
mophyton interdigitale, Epidermophyton gypseum), 17 were Epider- 
mophyton floccosum (inguinale), and 4 were Trichophyton rubrum 
(Epidermophyton rubrum). 

No definite conclusions can be drawn regarding the geographic 
distribution of the dermatophytes for, at the present time, sufficient 
data do not exist. However, one can state that Trichophyton men- 
tagrophytes and Trichophyton rubrum appear to be the common etiologic 
agents of Tinea pedis with Epidermophyton floccosum and Candida 


6 Personal communication. 
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albicans playing a relatively minor réle in North America. As regards 
the relative frequency of Trichophyton mentagrophytes and Tricho- 
phyton rubrum, it is doubtful whether one is more prevalent than the 
other for not only must a larger series of cases be studied but the 
possible tendency of fungous species to vary in abundance and dis- 
tribution over a period of years must be taken into account. 


SUMMARY 


Eight hundred and seventy-one young men were examined in 
regard to the presence of Tinea pedis during the time of their qualify- 
ing physical examination for the United States Naval Academy, 
Annapolis, Maryland. 

Five hundred and twenty-two or 59.9 per cent of the men examined 
had clinical evidence of Tinea pedis. Ninety-five per cent of the 
clinical signs of Tinea pedis were manifested by scaling. The scaling 
occurred 52 per cent of the times on both feet and 25 and 23 per cent 
on the right and left foot respectively. The other and more severe 
manifestations of the infection were more apt to occur on one foot 
than on both. All types of lesions involved the fourth interdigital 
webs more frequently than any other web. 

Microscopic examination revealed fungous elements in scrapings 
from 148 or 28.4 per cent of the men with clinical signs of Tinea pedis. 
Six positive slides (1.7%) were obtained from the 349 men without 
clinical signs of fungous infection. 

Trichophyton mentagrophytes and Trichophyton rubrum were the 
pathogens most often recovered from this group of young men in 
several examinations. Epidermophyton floccosum and Candida albicans 
were isolated a minority of times. 

The presence of fungous elements in scrapings from clinically normal 
feet and the high percentage of probable dermatophytosis in a group 
of young men entering military life was revealed. 
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BOOK REVIEWS 


(These reviews represent the individual opinions of the reviewers and 
not necessarily those of the members of the Editorial Board 
of this Journal) 


Review of Atlas of the Blood in Children. By KENNETH D. BLACHFAN, M.D., and 
Louis K. Diamonp, M.D. 320 pp. LIIllus. $12.00. The Commonwealth 
Fund, New York, New York, 1944. 

As a guide not only to the pediatrician but also to the student and to the general 
practitioner of medicine, this atlas is of inestimable value. A comprehensive sum- 
mary of the characteristics of the blood in infancy and childhood is followed by a 
classification of the various types of anemia and other blood diseases encountered, 
each one of which is discussed briefly and clearly in such a way as to emphasize its 
outstanding features and the approach to treatment. This discussion is supple- 
mented by case reports which further clarify the clinical picture in association with 
the laboratory findings. 

By far the most valuable feature of the book is the collection of 70 colored plates, 
illustrating the appearance of the blood as seen under the microscope. The repro- 
ductions are large enough so that details are clearly visible, and a key accompanies 
each so that the cells can be identified for comparison with any smear that is being 
studied. 

For those who wish more details regarding any of the conditions described and 
illustrated there is a complete bibliography which refers to all important articles 
on the subject over a period of twenty to thirty years. 

The authors speak with authority based on long experience and careful study of 
patients, some of whom were followed for many years, and their contribution to the 
clear understanding of the various disorders of the blood in childhood is both unique 
and unsurpassed. 

H. G. G. 


Cancer of the Colon and Rectum: Its Diagnosis and Treatment. By Frep W. 
RaNkEIN and A. STEPHENS GRAHAM. 358 pp. $5.50. Charles C Thomas, 
Spring field, Illinois, 1945. 

This book is by two leaders in the field of rectal surgery and while this is a second 
printing of the 1939 edition, the subject of rectal surgery is handled in a very mod- 
ern manner. The chapter on radiotherapy of carcinoma of the rectum by Fred M. 
Hodges of Ann Arbor adds the opinions of another expert in his field. 

The descriptions of the obstructive resertion operation for carcinoma of the 

_colon present the views of Rankin himself, the originator of this procedure. The 
use of sulfasuxidine as in adjunct in colon surgery is naturally not considered be- 
cause of the date of the first printing. The historical development of colon and 
rectum surgery is adequately elucidated. 
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This book is a second printing made necessary because of justified popularity of 
a classic surgical monograph. 
H. N. H. 


Chronology of the Evolution of Plastic Surgery. By MAxweELt MAttz. 32 pp. 
$.50. Froben Press, New York, New York, 1944. 

An excellent bibliography on the subject from the time of the ancients, through 
Tagliacozzi, to the Padgett dermatome and the present day. The inclusion of 
modern references—a more difficult task usually than is the retrospective assay of 
the work of former times—is on the whole properly assessed. John Staige Davis, 
Vilray Blair, and Sir Harold Gillies are properly recognized, but no reference is 
included for 1943. Perhaps Sano’s work on cemented grafts should be fitted in 
here, but only the future can truly decide. A good little book for those interested 
in the historical development of the subject. 

H. N. H. 


Conscience and Society. By RANYARD West. 269 pp. $3.00. Emerson Books, 
Inc., New York, New York, 1945. 

Hope of a peaceful world—and fear of its devastating opposite—hinges on 
“human nature.” The potential efficacy of any organization or political device for 
peace depends upon the attitudes, beliefs and actions of persons. The author of 
this book, as many another author in these times, has been re-examining the nature 
human nature in its bearing on world peace. 

Formally, he orients his discussion of this problem by a consideration of the rela- 
tion of man to law and to the state, as conceived by Thomas Hobbes, John Locke 
and Jean Jacques Rousseau. Actually, as a physician, he orients it more signifi- 
cantly to current psychiatric concepts of man’s unconscious motivation, with par- 
ticular reference to the control of aggressiveness. He discards Freud’s views of 
social theory because he considers that they were developed on a too narrowly con- 
ceived, ego-centric, sadomasochistic formulation of obsessive psychopathology. 
The author finds the crux of man’s control of aggressiveness in his patterns of 
loyalty, as a positive expression of his social instinct. He refers to “the underlying 
instinct of gregarious primitive man, which argues simply, ‘This is my group. I 
must fight for it.’ ” He sees the sovereign state as an incubus, serving in the 
modern world to direct men’s loyalties toward their own ultimate destruction; he 
proposes the liquidation of sovereign states and urges the development of a world 
loyalty. To this end, he argues: 

“Let us revise the requirements of the World Community in respect of law 
and force at its inception. World Law must secure from the very first moment 
of its existence two things: 

“First—That no unit shall be free to judge its own cause against another and 
attempt to enforce that judgment; 

“‘Second—that the many and pressing problems which will come early before 
the first impartial courts of the world shall be judged expeditiously and by 
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simple guiding rules of Equity, to which all men may be expected by their 
common humanity to give assent.” 

The reviewer finds this book highly abstract, and not very realistic in its presen- 
tation of the steps by which mutual faith and loyalty is established between peoples; 
but there seems to be much practical merit in the author’s conception of the emo- 
tional value of a court, transcending national boundaries, dealing with individual 
offenders rather than questions of national sovereignty, and expressing a conscience 
common to mankind in all countries. Perhaps the current activities at Nuremberg 
will yield us an appealing and electrifying example exactly to this point, illustrating 
how mankind can bring to justice offenders against a common humanity. 

LC. WwW 


Dietotherapy—Clinical A pplication of Modern Nutrition. By Micuaret G. Wout, 
M.D. 1029 pp. Illus. $10.00. W. B. Saunders Company, Philadelphia, 
Pennsylvania, 1945. 

This is a comprehensive book and its covers embrace an impressive array of 
information contributed by no less than fifty eight authors. The editor says of the 
volume that “it is not a treatise on dietetics only, but that it considers nutrition in 
its broadest scope.” There has been a sincere and well meaning attempt to deal 
with most aspects of nutrition by those considered authorities in their respective 
fields and no doubt, the book will receive a certain amount of acclaim as a reference. 
For the most part, the information in the book is fundamentally sound. However, 
it seems to the reviewer, that the text is needlessly lengthy and that conciseness has 
been sacrificed. One can find the desired information with greater facility and 
expedition in texts of less verbiage. 

E. R. T. 


Hay-fever Plants. By Rocer P. WopEeHouse. 245 pp. $4.75. The Chronica 
Botanica Company, Waltham, Massachusetts, 1945. 

During the past twenty-five years the study of allergic disease has revealed 
many new approaches to the treatment of the different manifestations. Hay-fever, 
that allergic manifestation which results from the inhalation of pollen, has received 
much attention, for it is essential that the physician who is interested in allergy 
should have a knowledge of those plants whose pollen grains cause so much suffering 
to patients who live in this country as well as abroad. 

The publication of Wodehouse is a splendid compilation of botanical information 
that is essential to all students of allergic disease. In Chapter I, the author dis- 
cusses the botany of hay-fever and gives detailed instructions for the collection and 
identification of pollen in the atmosphere. He also reviews the publications of the 
regional botanical flora of the United States. 

In Chapters II and III, he presents a detailed description of each plant which 
enters into the etiology of pollen hay-fever. The Gymnosperms comprise those 
trees which bear cones and carry the pollen in small anther sacs located on the under 
surface of scales of the smaller cones. The junipers, the pines, the spruce, the 
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cedars, the hemlocks, the firs and the cypress comprise this group. The Angio- 
sperms are distinguished by their universal habit of producing true flowers with 
pollen deposited on the stigma. There are countless species in this group: many 
trees, all grasses, and the large compositae species including the common plant, 
ragweed. 

In Chapter IV, the author compiles the reports of pollen surveys which have 
been made by investigators in all sections of the United States. References which 
can be used for the comparison of one season with another in the same state or group 
of states are cited. 

Throughout this comprehensive treatise the author writes in a most enjoyable 
manner. His original illustrations have an individual style that is pleasing as well 
as informative. Of great value are the author’s pen drawings of the various plants 
and of the highly magnified pollen grains. These should make identification easy, 
even to the inexperienced student. The material in this publication is of great 
value to the scientific world. 

L. N. G. 


The Intervertebral Disk. By F. Kerra Braprorp and R. GLen Spuriinc. 2nd 
Ed. 192 pp. Illus. $4.00. Charles C Thomas, Springfield, Illinois, 1945. 
This monograph is now in its second edition, but there are few significant 
changes over the first edition. An improved chapter on Cervical and Thoracic 
Herniation of the Nucleus Pulposus is included and the discussion on Myelography 
in the original book is broadened to include a description of the use of ethyl iodo- 
phenylundecylate asan opaque medium. The authors, in insisting on myelography 
for localization of disk lesions in most cases, fail to justify its use on grounds other 
than lack of confidence in interpretation of the clinical facts. It is remarkable and 
unfortunate that in the second edition of the first monograph on the intervertebral 
disk, the authors should fail to recognize two fundamentals in the proper treatment 
of the patient with the disk syndrome, (1) the remarkable multiplicity of disks, and 
(2) the necessity for complete curettement to prevent recurrences. The book 

assumes a scholarly air which belies these important omissions. 

F. J. O. 


Microbiology and Pathology. By Cuartes F. Carter. 3rd Ed. 777 pp. Illus. 
$3.50. The C. V. Mosby Company, St. Lowis, Missouri, 1944. 

The present revision of this text for nurses incorporates considerable new mate- 
rial without extensive alteration in organization. Such topics as virus pneumonia, 
sulfa drugs, penicillin, new methods of testing disinfectants are introduced or men- 
tioned briefly. Two new chapters in the pathology section on vitamin deficiencies 
and endocrine glands have been added. The chapter on the history of microbiology 
has been amplified to include a discussion of women in microbiology. With these 
additions of material certain less important chapters have been omitted or several 
chapters have been incorporated into one. References have been brought up to 
date and new illustrations added. 
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The text as a whole, seems to be complete in supplying necessary facts and pro- 
cedures for nurses’ training, is well organized, and clear in presentation. Subject 
matter has been carefully selected. The book lacks somewhat in readability possi- 
bly due to the conciseness of statement and too great emphasis on factual details 
rather than general principles. 

K. S. 


The Neurosurgical Patient. By CarnL W.Ranp. 576pp. Illus. $4.00. Charles 
C Thomas, Springfield, Illinois, 1944. 

This book describes the problems of diagnosis and care of patients who are 
placed in the hands of the neurosurgeon. Written in the form of informal clinics, 
each devoted to one subject, the volume is divided into four general sections. The 
first section is devoted to lesions of the spine, ranging from congenital defects and 
anomalies to injuries, infections and neoplastic processes. Section two, consisting 
of thirteen clinics, treats of every aspect of head injuries. The third section deals 
with all forms of intracranial tumors, while in section four miscellaneous problems 
such as trigeminal neuralgia, peripheral nerve lesions and hypertension are dis- 
cussed. The material is presented simply and clearly, the purpose of the author 
being to point out for the medical student only the “established landmarks” in 
neurosurgery. Most students will find the book interesting reading, but will have 
to look elsewhere for more complete information on any one of the subjects pre- 
sented. 

F. J. O. 


Outline of the Amino Acids and Proteins. By MELVILLE SAHYUN. 251 pp. $4.00. 
Reinhold Publishing Corporation, New York, New York, 1944. 

This book is a comprehensive exposition of the subject with an historical intro- 
duction, an adequate bibliography at the end of each chapter (with not only old but 
also recent references) a good index, an appendix containing a list of all U. S. 
patents on amino acids and related organic compounds, and scientific and historical 
illustrations. The text itself is divided into twelve chapters written by various 
authors, all leaders in their particular fields. This book is of interest to clinicians 
as an exposition of an important basic subject as well as to chemists and medical 
students. 

H. N. H. 


Penicillin and Other Antibiotic Agents. ByWattace E. HERRELL. 348 pp. $5.00. 
W. B. Saunders Company, Philadelphia, Pennsylvania, 1945. 

This 350 page book is a good review and handy reference for the use of penicillin 
and other antibiotic agents. The author presents a liberal bibliography at the end 
of each chapter and has drawn extensively from his own personal laboratory and 
clinical experience with penicillin and, to a lesser extent, other agents. : 

The first portion of the book contains a delightful history of the development of 
penicillin in addition to considerable detail which relates to the methods of produc- 
tion, detection, assay, and animal experimentation. This will be found useful for 
laboratory workers. 
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The large portion is devoted to the clinical use of penicillin. The susceptible 
infections are well discussed though one might criticize the rigidity of some of the 
treatment plans. This would particularly apply to dosage recommendations. It is 
doubtful, for instance, whether most hospital organizations will be able to success- 
fully use the continuous intravenous method of administration which is so highly 
recommended. 

The last part of the book is devoted to the consideration of other antibiotic 
agents including tyrothricin, streptothricin, and, to a limited extent, streptomycin. 
It is particularly helpful to note that there is incorporated a brief description of the 
many other antibiotic agents which have been discovered, particularly in recent 
years. 

The paper and printing are especially excellent and there are many well chosen 
and well reproduced photographs, charts, and tables. 

R. A. N. 


Psychiatry in Modern Warfare. By Epwarp A. STRECKER and KENNETH E. APPEL. 
88 pp. $1.50. The Macmillan Company, New York, New York, 1945. 

The brief book, an expansion of studies presented at the 1944 meeting of the 
Association for Research into Nervous and Mental Diseases, offers a comparative 
analysis of the psychiatric lessons learned from the two World Wars. The authors 
are eminently suited to the task. Dr. Strecker served in France during the first 
World War and is now civilian consultant to the Surgeon Generals of the Army, 
Navy, and Public Health Service. 

The book is divided into two sections. The first portion, which is fortunately 
the longer, surveys the psychiatry of the two wars with conciseness made possible 
by thorough knowledge of the field and mature perspective. The critical appraisal 
starts with the naive unpreparedness of the armed forces for the major military 
medical problem, includes the many lessons learned concerning screening, inci- 
dence, etiology, morale, prophylaxis and treatment, and ends with comment upon 
the results of the failure of medical schools and psychiatrists to offer proper psy- 
chiatric education. The second section deals with problems of the veteran’s 
readjustment to civil life. It offers sound advice based upon trained understanding 
of human behavior but, unlike the first part of the book, fails to review the lessons 
learned from our previous experiences with demobilization and rehabilitation which 
would be extremely valuable at present. 

The book, written in non-technical idiom offers an excellent critical survey of 
psychiatry in war. The value of such summing-up is apparent from reading the 
book which presents lessons laboriously gained during the first World War that 
were disregarded in preparing and fighting the second. 

T. L. 


Pulmonary Edema and Inflammation. By Ceci K. DRINKER. 106 pp. $2.50. 
Harvard University Press, Cambridge, Massachusetts, 1945. 

In this monograph, which is Number 7 of the Harvard Series on Medicine and 

Public Health, Dr. Drinker critically analyses the subject of pulmonary edema. 
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The book is an outgrowth of the Nathalie Gray Bernard Lectures delivered at the 
Bowman Gray School of Medicine with an additional chapter on artificial respira- 
tion. Subjects considered include the relation of lung structure to edema and in- 
flammation, physiological factors in pulmonary edema and inflammation, breathing 
movements and pulmonary edema, and preventive and therapeutic measures in 
asphyxiating pulmonary disease. Unpublished observations are included with an 
analysis of each phase of the subject by a master in his field. This book is highly 
to be recommended to all whose physiologic or clinical work involves the lungs. 

H. 


Shoulder Lesions. By H. F. Moserey. 181 pp. $4.50. Charles C Thomas, 
Spring field, Illinois. 

In this most inclusive work Dr. Moseley brings the reader up-to-date on the 
most recent conceptions of the pathology, diagnosis and treatments of lesions of the 
shoulder. Complete and partial ruptures of the musculo-tendinous rotator cuff, 
calcific deposits in the cuff, and periarthritis are carefully presented in an orderly 
and readily understood manner. The role of surgery and especially the physical 
means of rehabilitation of shoulder joint function are presented in a manner which 
gives the reader a practical and workable plan in his treatment of the various 
shoulder lesions. ‘ 

Although the essential theme of this work is concerned with the recognition and 
differentiation of lesions of the rotator cuff and associated structures, the author 
has included chapters on shoulder subluxation and dislocation, the neurologic as- 
pects of shoulder pain including the scalenus syndrome and herniated cervical disc, 
and certain injuries particularly fractures of the tuberosities of the humerus and 
avulsion of the supraspinatus facet. The subject is well rounded out by a chapter 
on x-ray diagnosis and treatment, including not only the traumatic lesions of the 
shoulder, but infections, osteoarthritis, and tumors as well. A summary of the 
various operative approaches to the shoulder is presented along with diagramatic 
sketches. 

The book is concluded by a series of thirty case records representing the various 
lesions covered in the text. 

The book is recommended for every busy practicing physician, especially to the 
general practitioner as a concise, practical, and readable summary of the modern 
conceptions of shoulder lesions and their treatment. 


A Surgeon Looks at Life. By Ricuarp A. Leonarpo. $2.00. 128 pp. Froben 
Press, New York, New York, 1945. 

Dr. Leonardo is rapidly developing into one of the most prolific surgical writers 
on nontechnical subjects. His History of Surgery (1943) is a leading book in its 
field. Dr. Leonardo is not only prolific, but he has the gift of expressing himself 
clearly in an easy, flowing style. His writings are well documented. The present 
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book is an interesting collection of essays on various subjects concerned with medi- 
cal ethics. These include among others, birth control, sterilization, and eutha- 
nasia. The ideas expressed are conservative and logical. While the book is written 
by a surgeon, the subjects considered are of general medical interest rather than of 
strictly surgical import. 

H. N. H. 


Textbook of Surgical Treatment Including Operative Surgery. By C.F. W. ILt1nc- 
worTH. 2nd Ed. 564pp. $9.00. The Williams & Wilkins Company, Bal- 
timore, Maryland, 1944. 

This book “‘is intended mainly for senior students and those undergoing training 
in surgery.” The appearance of a second edition in 17 months is a testimonial to 
its popularity. The book follows the pattern of many of the American texts in that 
it is edited by an author who is assisted by 19 contributors. The standing of the 
author, who is Regius Professor of Surgery at Glasgow, is a pupil of Sir David 
Wilkie, and is one of the leaders of the younger group of surgeons in Great Britain, 
is unquestioned. The contributing authors include a number of well known names 
amongst which that of W. C. Wilson is particularly outstanding. 

The book is well printed and covers the field of surgery in a thorough manner. 
The descriptions are lucid and the illustrations clear. The book represents a cross- 
section of Scottish surgery today. The section on the local treatment of burns is 
at variance with recent accepted American views on this subject. 


H. N. H. 
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TABLETS FOR UsE- 


auputs ror Feet 


There has long been a real need 

for a potent, mercurial diuretic compound 
which would be effective by mouth. 

Such a preparation serves 

not only as an adjunct to parenteral 
therapy but is very useful when 
injections can not be given. 


After the oral administration of 
Salyrgan-Theophylline tablets a 
satisfactory diuretic response is obtained 
in a high percentage of cases. 

However, the results after intravenous 

or intramuscular injection of Salyrgan- 
Theophylline solution are more consistent. 


Salyrgan-Theophylline is supplied in two forms: 


TABLETS (enteric coated) in bottles of 25, 100 and 500. 
Each tablet contains 0.08 Gm. Salyrgan and 
0.04 Gm. theophylline. 


SOLUTION in ampuls of 1 cc., boxes of 5, 25 and 100; 
ampuls of 2 cc., boxes of 10, 25 and 100. 


Write for literature 


SALYRGAN-THEOPHYLLINE 


“Salyrgan,” Trademark Reg. U. S. Pat. Off. 6 Canada 
Brand of MERSALYL and THEOPHYLLINE 


COMPANY, INC, 
of merit Fo thes- physician 
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The rooster’s legs 
are straight. 


The boy’s are not. 


The rooster got plenty of vitamin D. 


Fortunately, extreme cases of rickets such as the one above illustrated 
are comparatively rare nowadays, due to the widespread prophy- 
lactic use of vitamin D recommended by the medical profession. 


One of the surest and easiest means of routinely administering vitamin D (and vita- 
min A to children is MEAD’S OLEUM PERCOMORPHUM WITH OTHER 
FISH-LIVER OILS AND VIOSTEROL. Supplied in to-cc. and 50-cc. bottles. 
Also supplied in bottles of 50 and 250 capsules. Council Accepted. All Mead Prod- 
ucts Are Council Accepted. Mead Johnson & Company, Evansville 21, Ind., U.S.A. 
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